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Miniaturized Total Analysis Systems (μTAS) is becoming more and more 
important as an interdisciplinary technique. Due to its advantages, microfluidic chip 
has been applied in cytological researches in recent years. 
In this dissertation, the fabrication technique of different kinds of microchips has 
been studied, including chip design, glass etching, glass bonding, temperature control 
and sample injection. We tried materials of both glass and Polydimethylsiloxane 
(PDMS)for glass-glass and glass-PDMS microchip fabrication. These chips can 
successfully retain cells for cell cultures. In our experiment, mesenchymal stem cells
（MSCs）are used for the test of on-chip stem cell differentiation. 
Detailed results of this research are concluded as below.  
1. Microchips of glass or glass-PDMS or PDMS were successfully fabricated 
using standard photolithography, wet etching and high-temperature bonding 
techniques. The temperature was precisely controlled for on-chip cell cultures.  
2. A large-scale logarithmic flow-rate damping microchip was proved efficient 
for cell retaining of different adherence. 
3. MSCs were cultured for osteogenic and adipogenic differentiation details. 
These cell differentiation details provided useful background or comparable data for 
further on-chip cell differentiation studies. 
4. On-chips MSCs culture was achieved as a preliminary study. Cells on chips 
were able to proliferate. This on-chip cell culture technique provide a useful platform 
for on-chip cell studies. 
Our research idicated that cells can relive on chip ,and it can be observed by 
microscope camera system simultaneity.However,some experiment conditions must to 
be research if cells culture on chip long time. 




























































微全分析系统(Miniuatriezd Total Analysis Systems,简称 μTAS)的概念是在
1990 年首次由瑞士 Giba-Geigy 公司的 Manz 和 wdimer 提出[2]。从二十世纪末至
现在不到二十年的时间里，微全分析系统(μTAS) )已经从一个概念发展成为在化
学和生物科学广泛应用的技术领域[3-6],它跨越多个学科，其目标是通过分析化学、
微机电加工（Micro Electro-Mechanical System,简称 MEMS）、计算机、电子学、
材料学及生物学、医学的交叉， 大限度地把化学分析检测的过程浓缩到只有几
个厘米大小的微小芯片上，实现分析实验室的“微型化”、“个人化”和“家用化”。








                     图 1.1 微全分析系统的分类 






































升甚至纳升级 ,而且使分析速度成十倍百倍地提高 ,费用成十倍百倍地下降。 因
此,成本低、耗样品量少、快速灵敏、便于集成与携带等优点，使微流控芯片系
统在分子与材料合成、细胞学研究、环境监测、医学、 食品卫生等方面有望成











































合的方法(如图 1.2)，基本步骤如下[13] :  

































(4)Cr 层开窗口(见图 1.2 E) 
利用未曝光的光胶的保护作用，用去铬液(一般为硝酸饰按和高氯酸混合溶
液)可除去玻璃表面的铬层 







Etching）、反应离子刻蚀(Reactive Ion Etching,简称 RIE)以及激光烧蚀（Laser 
Ablation）等微加工技术。 
(6)去除光刻胶 (见图 1.2 G) 
用有机溶剂可以溶解光刻胶，例如丙酮、酒精等。 
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       G 去除光刻胶                              H 去除铬层 
图 1.2 湿法腐蚀制作玻璃芯片的工艺流程图    
Fig1.2 The manufacturing process of glass chip by wet etching 
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